Introduction
The lack of physical activity (PA) is an important risk factor for several diseases, such as coronary heart disease, hypertension, dyslipidemia, obesity, type 2 diabetes, certain types of cancer, osteoporosis, arthritis, anxiety and depression. Having a meagre health budget is an enormous factor 1 , and lack of PA has a direct relation to premature mortality 2 as well as health-related quality of life 3 . Physical inactivity has a major health effect worldwide, and increasing activity behavior could improve a population's health 4 . Therefore, physical inactivity is recognized as a major public health concern since it is the fourth most significant cause of death worldwide 5 . Since the 1970s, several international organizations have developed PA guidelines for healthy adults. These guidelines have changed significantly in the past years. The World Health Organization physical activity guidelines recommend the accumulation of 150 minutes or more of moderate-intensity aerobic PA per week or 75 minutes of vigorous-intensity aerobic PA per week 6 . However, despite the benefits of regular PA on health, the prevalence of accomplishment with the recommended levels of PA is low in many developed countries 7 . Previous data of a Spanish population based on a Eurobarometer study showed that 71% of Spaniards reported to be active once a week or more 8 .
On the other hand, overweight and obesity has been described as a growing problem worldwide and has reached epidemic concerns in European countries 9 including Spain 10 . Furthermore, a link between PA, obesity status and healthrelated quality of life has been established 11 . Therefore, the need to increase PA levels on a population basis is considered a public health priority. Walking can help physically inactive populations, increasing an active lifestyle. Additionally it is a feasible way of travelling, with virtually no cost and is associated with several health benefits, according to the guidelines of daily physical activity 12 . Indeed, walking as a way to get to and from places or just for recreation purposes may contribute significantly to adults' total PA. Although positive evidence between PA and walking with health outcomes are growing, most of the research has been carried out in the U.S.A., Australia and Canada 13 . Consequently, studies and analysis in other countries and populations are necessary because it is not clear whether the associations observed in those countries are generalizable to other populations 14 . Further, self-rated health was consistently associated with physical health status as well as an important independent predictor of risk of cardiovascular disease and all-cause mortality 15 . Indeed, it was suggested that self-rated health is a powerful indicator of a population's overall wellbeing because its lower ratings (i.e., fair or poor) are strongly predictive of future morbidity, mortality, functional decline, and health care utilization 16 . Less plausibly, other studies suggest that utilitarian walking is not related to BMI 17 .
Nonetheless, to the best of our knowledge, no studies have been published about the association of those factors in a representative sample of the Spanish population. Therefore, the aims of this study were twofold: (1) to describe PA prevalence; and (2) to examine associations between physical activity, body mass index (BMI) and self-rated health in a Spanish National representative sample.
Methods

Study design
Our empirical analysis was based on data drawn from the 2009 European Health Survey (EES09) conducted by the National Statistics Institute (NSI) and the Ministry of Health, Social Services and Equality of the Spanish Government. The questionnaires targeted a resident population in Spain. Face-to-face interviews were carried out between April 2009 and March 2010. This crosssectional study employed a representative sample of the Spanish population, and consisted of 22,188 interviews. But for our study we deleted the individuals under the age of 20 (N = 21.486).
Sample
We used data from individuals aged 20 years of age and older (age range: 20-82 years), totaling 21,486 individuals. The EES in Spain was carried out over a population of 46,745,807 individuals.
The sampling process was carried-out in all Spanish provinces. The survey used a three-stage sampling with first-stage-unit stratification. The first-stage units were census sections. The second-stage units were dwellings. Lastly, an adult person has been selected within each household. The stratification criterion used was the size of the municipality divided into 6 categories. The questionnaires were completed by conducting personal home interviews. Details about the survey can be accessed from the NSI web site 18 .
Variables
Walking: walking was assessed using the International Physical Activity Questionnaire -short ver-sion-(IPAQ) and was expressed in minutes per week (min/week). The respondents were classified low walkers (walking for less than 150 min/ week) and regular walkers (walking for 150 min/ week or more) allowing this classification to split the sample according to PA recommendations 19 .
Educational level: participants were asked how many school years they had completed. Then, educational level was categorized into four groups: (1) no formal education; (2) first grade school; (3) secondary education; and (4) higher education. This categorization was described elsewhere in a Spanish population.
Anthropometric measures: BMI was calculated from self-report weight and height. BMI was divided in three categories: normal weight (18.5kg.m-2 ≥ BMI < 25kg.m-2 ); overweight (25kg.m-2 ≥ BMI < 30kg.m-2 ) and obese (BMI ≥ 30kg.m-2 ) 20 .
Self-rated health: participants were asked to assess their own health status by responding to the question: "in general, how would you rate your health?" Items are scored on a Likert scale with 1 = "very poor" to 5 = "very good". This measure was divided into three categories: very poor/ poor, fair and good/very good.
Statistical analysis
Descriptive statistics were used to characterize the sample (mean, median, standard error (s x̅ ) and 95% confidence interval (95%CI). The t-tests were used to determine differences among gender for continuous variables and the chi-square test was used for categorical variables. The proportion-test were used to perform tests on the equality of proportions using large-sample statistics. To compare median we used Wilcoxon rank-sum test. We used linear regression models using the minutes walking per week (dependent variable), BMI and self-rated health (independent variables) along with adjustments for age and educational level. Besides, we also applied the logistic regression model (logit) to analyze the association of independent variables and dependent dichotomous variable (walking < 150 min/week vs. walking ≥ 150 min/week). Finally, adjusted odds ratios (OR) with their confidence intervals were estimated using the multivariate regression model. The model was initially adjusted by age and educational level.
We tested the interaction by performing a linear regression with the continuous dependent variable and logistic regression model (logit) with the dichotomous dependent variable. The outcomes had statistical significance. Observations with missing values have been dropped automatically by Stata (StataCorp LP, College Station, USA).
All statistical analysis was performed using Stata for Mac, version 12. Statistical significance was set at p-value < 0.05.
Ethical aspects
This analysis was conducted on an unidentified public use dataset with all data kept anonymous. According to Spanish legislation it was not necessary to have the approval of an ethics committee.
Results
The sample of the Spanish population consisted of 22,188 interviews. For this manuscript, we used data from individuals aged 20 years of age and older (age range: 20-82 years), totaling 21,486 individuals. Of those, 45.1% (n = 9,699) were males and 54.9% (n = 11,787) were females. The sample's average age was 52.3 years old (standard deviation -SD = 18.03). Table 1 shows the descriptive data according to gender. Women were significantly older than men. Men, however, showed higher BMI and were more active (walking) than women (men: 210 minutes/day; women: 180 min/day; p-value < 0.001). Furthermore, data showed the men had better health perceptions than women (male: 6.6%; female: 11.7; p-value < 0.001). The prevalence of overweight and obesity was 34.2% and 12.7% in women, and 52.1% and 12.7% in men, respectively (p-value < 0.001 for obesity between gender). 53.2% of women met the recommended levels of PA through walking (≥ 150 min/week) while the corresponding figure for men was 57.5% (p-value < 0.001). Table 2 depicts the prevalence data of meeting the PA recommendation (≥ 150 minutes walking per week). Prevalence is minus for the obese (49.86%), and significantly lower in obese females (45.34%) than male (p-value < 0.001). Also the prevalence is less in females (31.43%) with very poor/poor self-rated health compared with males (38.77%). Table 3 depicts the regression analysis with walking (min/week) as a dependent variable. After adjustment for age and education level, our data showed that in both men and women, BMI and self-rated health were significant predictors for walking (p-value < 0.001). Where BMI increases, minutes of walking per week decrease (b = -3.95), more so for men (b = -4.70) than for women (b = -2.85). When self-rated health increases, so too do the minutes of walking per week (b = 56.69) ( Table 3) .
Logistic regression analysis (Table 4) showed that those who were classified as either over- weight or obese were more likely to be classified as a low-level walker (OR = 0.82, p-value < 0.001 for men; OR = 0.72, p-value < 0.05 for women) compared to their peers of a normal weight, even after adjustment for age and educational level.
Women who rated their health as fair (OR = 2.16, p-value < 0.05) and good/very good (OR = 2.82, pvalue < 0.05) were more likely to meet the recommended levels of PA through walking compared to their peers who perceived their health to be poor, while for men the corresponding figure was OR = 2.46 for fair health and OR = 1.79 for good/ very good.
Discussion
Although there are some studies that address the association of walking and some health outcomes such as BMI and self-rated health 21 , to the best of our knowledge, this is one of the first ones that was carried out among a representative sample of the Spanish adult population 22 . Data in the present study showed that the prevalence of overweight and obesity was 34.2% and 12.7% in women, and 52.1% and 12.7% in men, respectively. Although our findings were self-reported, the prevalence of overweight and obesity among Spaniards is higher than the average values obtained by self-report in European countries (overweight: 25.6% in women and 36.6% in men; obesity: 10.1% in women and 9% in men) 23 and the Portuguese population 24 . The higher prevalence of overweight/obese men compared with women is consistent with previous findings in the USA and Europe 5, 25 , suggesting the need for tailored strategies aimed at obesity reduction and physical activity promotion. In our study, the compliance with meeting the recommended levels of PA through walking (≥ 150 min/week) was 57.5% for men and 53.2% for women. Bamana et al. 26 also found a higher prevalence in men than women to meet the physical activity recommendations. As men- Table 4 Association (OR; 95%CI) between BMI, self-rated health and walking 150 minutes per week or more, by gender. tioned in other studies 5, 27, 28, 29 men and women in the walking category (≥ 150 min/week) had smaller OR for obesity, supporting the idea that regular physical activity may be associated with lower risk of overweight and obesity 9, 26, 30 . This is important because in our study, this association remained significant even after adjustment for educational level and age. Indeed, previous studies have shown an inverse association between BMI and educational level, where low SES individuals reported less leisure time PA and were less likely to consume healthy or low-fat diets 21, 31 . Further, our results were similar to other studies that found that males walk more frequently than females 32, 33 . Indeed, The fact that men achieved the highest PA categories more frequently than women has been widely reported, regardless of the method used to measure PA or the domain of PA assessed 34, 35 . Prevalence according to PA status (≥ 150 min/ week) was higher in overweight/obese males than females in the same category, which was similar to findings reported in other studies that also found that males better meet the recommendations of PA guidelines than females 20 . There was no prevalence differences between individuals of normal weight compared with those who are overweight and of the same gender, but there are differences between overweight and obese 17, 20 . In addition, there are differences between individuals with self-rated health given as very poor/ poor compared with the rest, particularly among women 17, 20, 22 .
Education is positively associated with more health-related knowledge 28 and a higher capacity to put it into practice 36 . Thus, our data adjusted for those variables (age and educational level) clearly suggest the association of walking (as a marker of physical activity) with obesity and health. This is important, although some studies suggest that the relation between obesity (BMI) and walking raises the importance of intensity rather than volume 37 . Indeed, others have argued that the negative association between physical activity and BMI is restricted to vigorous rather than moderate-intensity activities 38 . While moderate physical activity may be adequate to decrease cardiovascular risk factors and mortality, it may not be sufficient for weight control 36 . Nonetheless, in agreement with our findings, previous studies have shown that obese individuals may benefit more from their walking time than normal-weight participants and therefore walking should be encouraged. For instance, Hills et al. 39 proved that though walking slower, obese individuals had a more intense physiological response than normal-weight counterparts even if they "walked for pleasure", which equated with an exercise intensity sufficient to improve cardio-respiratory fitness in obese, but not in normal-weight individuals. Browning & Kram 40 also showed that walking consumed 11% more calories among obese women compared to those who are normal-weight, when done at similar speeds, which may imply a greater cardiovascular effort for the obese.
Moreover, the fact that those who rated themselves as "good health" were more likely (males OR = 2.79 and females OR = 2.82; similar outcomes in the linear regression models) to be classified as achieving the walking standards, reinforces the association of walking (being active) on perceived health. This is a worthy finding since results have stressed the importance of exercise/walking on mental health, namely on depression 41 . Furthermore, it has long been recognized that a better perceived health is associated with higher quality of life and functionality, which, indeed, preserves higher levels of physical activity. Additionally self-rated health has been an important independent predictor of risk of cardiovascular disease and all-cause mortality 15 . Thus, these findings found in a large and representative population add further evidence towards the idea that regular physical activity is associated with people's perception of overall health 42 .
The strengths of this study include the sample size and country representativeness, which mean that the results can be generalized for the entire Spanish adult population. However, some limitations of this work must be acknowledged. Firstly, our data relies on self-reported variables, which means that respondents, particularly those with higher education may over-report behaviors. Additionally, several studies have shown the limitation of self-reported instruments such as IPAQ to correctly classify individuals according to their physical activity level 43 . The short form of the IPAQ was chosen to measure PA levels in this population, but future studies might consider the use of the long form of this questionnaire, to better understand PA patterns by PA domain (ie: work related PA, transportation PA, housework PA and leisure time PA) 16 . Furthermore, the IPAQ combines all forms of walking including leisure time and transportation. This is an important issue because studies have shown that the association between physical activity, well-being and quality of life varies by domain, in particular between leisure time and transportation. This is particularly important for largely urbanized regions of the world that have high levels or density and traffic. In this sense, it is possible that the associations with perceived health might be different if walking for leisure time was analyzed separately from transportation, where people are exposed to traffic and personal safety concerns as well as air and noise pollution 44 . BMI based on self-report data, could indicate an underestimation of the true prevalence of overweight and obesity 45 . Nevertheless, BMI from self-report data was found to be sufficiently accurate and widely used in epidemiological studies, since objective measurements of weight and height in large samples can be difficult and unaffordable. Physical activity assessed by self-report data is not as precise as more objective methods such as accelerometers, but questionnaires have acceptable validity and reliability for population studies, particularly when the intention is to differentiate those with high vs. low physical activity levels 2 . Lastly, this is a cross-sectional study and therefore the direction of the association between walking and the other variables cannot be assumed. Further improvements on research focused on determinants with improved causal inference (longitudinal studies) which might reinforce such cross-sectional data. Another limitation is that it was not possible to include in this study variables related with health or individual habits that may influence the PA, such as social class, alcohol consumption or smoking.
The results of this study show, in many cases, p-values below 0.001, as well as that some measures of association were very small. This may arise because the sample size is very large. Despite the limitations, our findings drawn from a population-based surveillance study add evidence to support suggestions that regular walking in adults is associated with better health perceptions as well as a better BMI profile.
Conclusions
In conclusion, the data drawn from a large and representative data set of population-based surveillance study give additional evidence to support suggestions that regular walking in adults is associated with better health perceptions as well as a better BMI profile and the individuals with obesity and very poor/poor self-rated health show less prevalence of walking. The findings of this study support the need to advise and motivate adults towards the integration of regular walking into their lifestyle. From a public health perspective, this population-based study suggests that the strategies that promote PA in communities may benefit adults' overall health and well-being. 
